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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract; 

PROBLEM TO BE SOLVED; To prevent an engine stall and the 
like in association with the damage of a branch passage 
opening/closing valve by arraigning, in the vicinity of a branch 
point, a valve for opening/closing a branch passage branched 
from an exhaust passage in the downstream of a catalyst 
device, and connecting one end of an EGR passage to a space 
in a chamber formed between a branch point to an adsorbing 
means. 

SOLUTION: Exhaust gas after combustion is delivered outside 
an engine bypassing a first catalyst device (a ternary catalyst) 
40 arranged just below an exhaust manifold 36, and second and 
third catalyst devices (ternary catalyst) 42, 44 arranged the 
downstream therefrom. In an exhaust pipe 38, a chamber 52 is 
installed downstream from a position on which a catalyst device 
44 is arranged, and the exhaust pipe 38 is branched at a branch 
pint 54 in the chamber 52. An exhaust pipe opening/closing 
valve 58 and a branch passage opening/closing valve 60 for 
opening/closing the branch passage 56 are arranged integrally 
with each other in the vicinity of the branch point 54, and the 
branch passage opening/closing valve 60 is opened for a 
prescribed period which is decided according to a catalyst 
device temperature from an engine start time, One end of an 
EGR passage 82 is connected to the chamber 52 in the branch 
point. 
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c. WE^>^i^S£*K ^S^f^^O*^^ 

EGRm %ffittftmmM<D®nmmm\z&^ 

i. BfJEEGRji&<&-*B£\ WE^tt&^feiWER* 
¥ m £ 6 SUE ^ -r ^ ' < co S ffl t c # ^ t « Jffi L fc n t 

KB * ti£ r t k t*5 til* 1 ! l «KESW § « 

[fi*«4] j. aflEttfiiESttofiStziBaa'rs^^^ 

£»Btt, WE*tt*«a««ffl¥aoffi*^iS;c-xiJi: 
£ $ n $ r t % # » £ 1- £ f f * r S i r i * ^ l 3 is £0 v n t 

^d^cE«^rt«»Ba©#fi»ft3SBo 
[|f*S5] k. WE^^^^iL-AtcBBiS-rs^ 

tt, WE0r«»IWtt, WESW^^yi-^ttffl^a 

So 

jE8r£fr, WE*fcj«iSBO*JllliSttftSJWSrfT5wtS: 
5tf**I l *S*V^ L Sxl^V^x^f^EicCOrt 
**BB^#«HKfc«B 0 

[1**5 7] 1. i)9Ert«»§B^#tB-r5#S#^<0» 
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^MIE^e 7 A - «/ * «JE«»S: JIM-r 6 7 -r — K 

n. ^E7^™K^>^MIE^i-S^^rWE»4°S 
*tftSr*jE+5l»*Wt*t**jE#a, WE EG 

R^SttWEE G R^TPtCEG R»iE«**3» ffl-r 5 

iUEMWMfi^jE^afi, #*<£:*>«JE:7 
>f - HV< * * ffiEffift t WE E G R^IE&ftf ^S^VT 
HfiE«m*WftS:ffljE+ 5 ^ t S:«F»ti-5it*« l « 
ft ^ L 6 9<zh >Tn^4-E«co rt^B8<&SM&HMfc;K 

So 

[0 0 0 1] 
[0 0 0 2] 

ltt*0>ft«] rt*^Bi-Cttt)tft*lJ:«ltt36BSr»^x 

tiZo "t^X\ »BB5p4-i 7 7 1 o^fflfcE 
tt£ft5J;3i^ SmKB 5 Srl!tt!RSB 6 , 

if^KtSB lOSrEBU ^r^T^T^ 

Of*ftt^ros^fc«at«^fc#«^k36B^«K 

[0 0 0 3] J:0»L<tt, ^-r^^iiffi9<o-&JE^# 

3a^»Ma« (egr) mftisbmrni, k*s^/c 

V^-5o iaa^>fitfitt, »5~ 1 7 1 9 2 9^ 4#BH 

?6-10146 i-§-^«E«^SW*if"Cttt5B$ti 
[0 0 0 4] 

[*W^»ftUJ:5^1*S«ll] U^t^^b. ±EL 
fc#§^4- 1 7 7 1. 0^«E«tOS«f^*j^Ttt, 
WE^ttB 9 W^#ft*^ fcW < fc»«^»«aB s.SrM 
Hi" 5 ' W l 3 SrftfiiiK 5 J^K ft 5 i * 

ic, WE^V^»B9S:8B«"f^^-yy^^y l 4 
^ ^V/^/^v^l 3 tSJftr^ttBTSS^iaBLfc 

4dS4kPSL-rEB«ffi:B(-B*'t-5. ^ 

[0 0 0 5] JEfctt, ±ELfc«fB8¥4- l 7710^- 
l v «ffi8©g*l^^t«:, SmilSE (EGR) iSl 
5*K*giBi 0(DT8ETSKLX^6fc«>, K*«B 
l 0HK»Snfc*«SHCfie^Sr#«ia8E (EGR) ii 
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[0 0 0 6] Cltlli, 4 >^3/^A^l 4^BS^fc^li 

Til, gurssi otc»»stifc**SHCfig^sraat$ 

Y^^l 4£iIoT#tuI^5{c&h^ 

[0 0 0 7]*t EGR«K£\ K*^Bl 0OTSE 

^g*^iPi(tX*W^Ti-EH*t*sri:d^, EGR 
*S5&tt, ffl¥5-l 7 19 2 9^ 4*ffl¥6- 1 0 

1 4 6 i^mmomm^t&bnzo 

[ooo8] got, zomm<o^mt±mL±mm 

[0 0 0 9] 

^BBKMW^S, *3j:t)«9fSoaCtt!lll-*3^TWEE 
KftKKSSJ $-£5 E G R#&8:«i*:rt««B8<0»« 
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GR»KO-iB£ x WE^fefi^bWEK^^St-SS 

[ooio) ^ ::t\ mmEGRm^<D-m^, 

WE^^^fcllffEK#*a^S5WE^^v^rto$ 
fB(-*JV^T«tt-T5j til, K*#&<9±8£WK««-r 

fctt, $f-, T»£«!l£*5 e r*JErt*^BSOte 
10 «rE^v^&ftf^S^5Nr^Srmv\ f£ L < tttettffifcfe 

[ooii] it*«2*cfoo-ctt, mmmumt, m 

&&&M.frb&WL&AzmzM&0&*£< kh-tU\ Wl 

[0012] ifi*3S3«ic«)ortt, waM^tfflfE 

[0 0 13] B*54®^oTtt, fl8Ete8£S£»<0fi 
20 &&Rtf\ WEJS^Pfltt, mEttJSESfiffiitttliS^a 
[0 0 14] !S*3g5 3S{c&oTti, WESWW^tfy 

[0 0 15] §S*3S6«^&oTtt, MErt«S«B8o*& 
30 [0 0 16] ffi*ri7^foori^ mJErtMP^^ft 

^»K^>^ffiTEf^*tti¥^\ *5j:i^Bf[E7^-K^ 
y ^ »iEff»^S<5v^TWEi^»JtftS:*Et*««» 
*»**iE^»S:«*., WEEGR^SttWEEGRlg 
ff»^EGR«Eff»&JHai"-5i:#l2:, WEKRJpWMt 
*HjE#fttt, *4<i1>*(rE7-<-K^!/^*iEff* 
40 fc WEE G R*jE«»tC»^V>X«frE«»*l*ft*MiE 

[0017] 

Xh, mMOxY-/uftb'&£KZZb&ft\t\ Mi^ 
\X EGRiiBS:tt««S<-r5^t^TS, «*S:fB 
at-1-5r<t^Tft$t#^ x EGRfflKSriti*WS< 

50 m&x»P*-#Z>Z.bfrX%Z> G 



[0 0 18] SS#«2«tcfcoTB:, «rie#«B^^ + 

6 * ^Six S r i: # fc o T t> , * OB 9 £fc/M» 
[0 0 2 0] ffl|*3l4 3llC&oTtt, *«&$#£>K»» 

[0 0 2 1 ] 9*«5Si:fc^ttt, 

[0 0 2 2] ffi#«6«fc:fcoTB\ ^ffl£g«Sr^(c 

-So 

[0 0 2 3] »*S7S{:fcotft SiRJfc&BSffiK 

[0 0 2 4] 

[0 0 2 5]iUl ro!)|gWH:«5rt*8*B80»«}#' 
[00'26] IH^&^T, ft&l 0&OHCm$U%ffi 

ftSrWflSSHoo, l 6 irKM^-fcA-K 

f 12 fcii, * p * h/w^y i 4 Oi£fiffiK#iS^-?: 

bftS^P^ (EACV) 2 4^$n§ 0 

[0027] &%m<omzLtm%s</^ 2 ootr&\z. 

fifSliifc6*R«ES2 8fcKA£*U EMfrUXJEMZft 
[0 0 2 8] 8ftS©#«^f^|j: 2<l§co#^<^^ ( l 

m<D&m^) 3 4fc<ktf#fE^~2M'K3 6BLTi 
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(EjfcftfcWO 4 0, ^r<0T«^K*te>^fc»2, 13(0 

Mitass (#fc=5ctea) 42, 4 4«r»«3-£fetK 

[0 0 2 9] «»0I1 V^^g^VT^ 
^«5 0 (Bllcv/Tt^t) £iSx_£c 
^vu:/^ S>^«» 5 0(J«iH W¥2-2 7 
5, 0 4 3#^*|CEl»$nTi39, «BBlHlfi«N e *5 

10 ^ 5>^£»H&2atf)^ S v^#te^ffl^!?»x. 

[0 0 3 0] #If3 8iqi, «3^)ftjSE3fiK 

4 4^ES^^f)i@coTi?ST^ J r^5 2$56»mtf 

#^X) , #Mf 3 8 tt^lft <£ 5 4 T#tt£i£ t>*V 5> 

[0 0 3 1] »tt^5 4ft5S^B#Stt3 8SBBH1-a 
20 8 t»«K5 6SrBBIfl-r6»«HBfl 

ffl^w:/5 8 ^^S88iffl^6 0lt ME** y Y 
jw<j\,7\ 4 t»/^77^f '^^S: 2 
■frfciSa^^b*?), 2(BORJgy^-h[B5 8 a, 
60 a •etbfc{r*ttiC@3t$tLfe l^v^ 7 h 5 

8 b shi*.^ 

[0 0 3 2] 2|(0R)^7V"F5 8a, 6 0 a ttv'-Y 
7h58 b^R?gffi^9 oStBa+SJ: 
DM*f 3 8#K«$;h,5££tt#tt«S5 6#BI!»$n, 

[0033] ^7h58b B/^^f){S^ 6 4 fcfg 

'^^ftiMWB 6 4 BSftta^ p y bswwy 1 
5 b , ymmm^? ssb ^m^mm^-f e o & 

«ESBU WE»«ff3 8£«#+6i:#fc, ^R5 6 

40 [0 0 3 4] ^EE*AB6 6tcttm«y U'^w' Y'<j\>7 
CikX fTRPVj b^0) 6Stmtthtl, wtt 

%$m=L-y hs e<DB^^cxim\cjt^xME.m 
AKSrWHu %M-fccxm&</is7*ftmmm6 4 

[0 0 3 5] ftw<5 2&#mt 3 8Sr^tcHfrJ: 
5 *-«A8;*tt, Smf 3 8 > ^P^(cSB8 7 2 &Wf&£ft 
6 0 ffiM7 2<oa*»^fi!R*W7 4 (WEL*: r»* 
mki td-tBS) ;6S2fiEfflS^ 0 

50 [0 0 3 6] 3 8 flft> ^ 5 2 rt<0*«jf+ifi^ 



7 

4#^i^:joV^"C#»f 3 8d*&^ttU £Pfl 7 2^J:i>' 
ffi*tt7 4SriioT7L7 6TS^SE1"S»«K5 6iS 

[0 0 3 7] 5 4 tf^jft/g (TL 7 6 ©^Sffi 

fi) 7 8K£5#Stta$#tt % f^>"A5 2rt(05B7 

m&zti, mm s s\mm7 4ic&^ltsbs£ 
ti, k»«-7 4 m^%imLxfcm&$%^M\mm 

[0 0 3 8] f-^V/<5 2KmM&$ Ah&Wt^O 
iSSf'fflCfe^t E G R&gg S 2 W-^SgaRS ftXf- 

2(DffiBxvy Y;wwf\ 4 TSEfifc«K««$*iTBB 
P"fa<> EGRiiK8 2^a^nastcttl|5a[y^y-Y K 

8 4A5^s^5 0 ffiW^^i/ h 8 6f*&yrt-5* 

#tw^Vi^ 8 4 OgEffifl ( U 7 M? >iM 2 3 
mi~5y^h:i) Sr^LT«atEGRfiSr*J*p-r-5o 
[0 0 3 9] C<7)J; 5*-'</W5 8, 6 0 &f-yy/<5 

[0 0 4 0] 7 4 t LTtt, *LiMA^7fetC^^ 

¥8~7i 4 2 7-§^«-cjS$u^fe-fiftr^5y^>r 

BUS, il<liZSM-5ft7>f h^6H«i r ft 

[oo4i] r^j^r^ ^ KfifjiHRiaSds 
9 o ot^L i o o o°ct\ mmitcvt^mm^x 

m £ ti & it L X tf ft fijH^tt ?r^«-r 

6 0 ±fd!»5«t 7 4 il, »«*t£fifT 1 0 Q°C^m<Di& 
&#K&mHCj&&&i&%U 1 0 0 Q C^b 2 5 0°CT" 

[0 0 4 2] _HBX\ fttRfBH 1 0 <OtA * V ]) tf^- 

* th SrSfl j> L fc * 7 ^ £ ft * ffi-f £ £ 7 > • ^ -ft -fe > 
f-9 o^tfbtv TDC{f^J:t>'Sg^^7>^^® 

(&g) 9THSr«ttl^^D ^ h./vHgg-t>^9 2 #8 

[0 0 4 3] KStff 1 2 d y Y;W<jl>y 1 4 <DJ 
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[0 0 4 4] 3Efc, *S&M*3^X, »«^-*;uK3 
6©Tflt T»lO)Sl(C»||4 0O±jlt 

^?Ha§3 8i;^ j£«S«Rit-t^f-9 8 (KS rLA 

[0 0 4 5] »aff3 8O*l©ftfeJKgK4 0O 

-/c, tftfatfcEGRiI^^t^2O0 2 -feVf-l 0 2 
[0046] * fc, &3 </jfeJSE3gjl 4 4 © 

*#7 4fc#fcffi^tt{i3S8) ©#Stctt»3<7)ttjB!Eg 

fi ©saa s ^ *? -iKWfc tttif «^ ^>?a« t c a t %m m 
ir%$mu&± >-f i o 4 bti, ctz 

20 [0 0 4 7] jgfc N lWfartBffiiBii 0^*§tt5*pSi 

ttjl-s^r^^^f s/f-i o 8^ik b (tb^^ 0 
[0 0 4 8] jEd, WEmrAT^tftEE^^y-^rT y >*^' 

30 Srtjiiai- a^w7^^ $ (v/t) ±>t 1 1 2 1 

[0 0 4 9] ±ELfe^v^co^^(iMlfiLfcWSi^.^ 
^ h (ECU) 8 6fc^^ii5, 

[0 0 5 0] [g]3^r#^^y f 8 6 Oi^ttSr^i* ^ o 
y^0T?fc6 o LAFtyf9 8 0ffi^}tt®l^tBlH] 

40 ©ttmiHiss 1 1 8(^A*$ti, wtHi otzmmzn 
ta^^^B^mt^BMrntx y i/f-^y->- 

[oo5i] ii oi^mtHiss 1 1 e com^i^, -^/vf-r 

l/^-y-l 2 0fc<fclM/D$»isl»l 2 2 ^UCP 
UrtidA^Sn, RAMI 2 4(CjajJcftjWStLS 0 ^ 

^2coMffi[Hi^i 1 8<omj}#£T$xp y v/^met 

2 O^iVA/DSJftHIKl 2 2^LTCP 
UrttCftOii^^ R AM 1 2 4fC»jW3ft£o 
50 [0 0 5 2] &±?y>?-&^>f§ 0<D&-J3\tmm 



2 6-Ci&Mmi&£tl1t'&, 12BX-& 

ft, CPU=7ri3 0tt*^VMiiL^5>«B8lHie«Ne 
Sr^ai*t^c CPU37130tt, ROM13 2 

Wii~%o Mi-s CPU^r l 3 cm, ettgl&i 3 6& 
iMtiiy^/'f K-^:/ (TRPV) 68£i£M 
U 'WffttWS 6 4 L*C#«f mffl'^-f 5 8 

1 3 8, 1 4 0^1TEACV2 4, :ftj:tf#ft«8£ 

[0 0 5 4] 5 1 u tzjo^x ftmmm i o mm 

[0 0 5 5] siovfflMte»tif\zhZkPm£tiZb 

tttS 1 2tai#, ^-^TTRS (^V^V^) 
K-ffiTTRS LMTSr-tr ^ h LTfl#ffflWSj£WJfe U S 
1 4l£iiA;-CTRPV (SKV K^AoO 68& 

;*>- (BBS) U ^fr^mfflffis A*ftLX%t&m 

LT-a^n;/7ASr»T1-5o ft, KSfcftlE&fllffi L 

ffil^jt+S*Tt-K«ftJE^IS*L, TRPV 6 8^ 
[0 0 5 6] ^TfiTTRS LMTttr^J: 5 i-^fe 

<0i£« &7f?t/< y * - * ic J; o r bI 85 $ ft £ D 

ft, ttagE^asr^-r^^^-^i: int 

ATSrffl^Ttlt^o 

[0 0 5 7] »L<tt, ^^tttt#a**&Twtf3 2 5 

t;gauJiT<o(a?£icfc-5i:tfa5 o s e cics^sn, 

&£P7k?UT w^s#Si- 6 (coftri$'> bft, #r£|izK 
l£Tw^6 0 D C-e^iCfk L AE^tl6o BH*>, Hcasti* 
»3£K4 0 f 4 2, 4 4^gttfk$^5^T*Wft^¥ft 
TifetK #«^S:^««g5 6SriiLTSIE-rwtii«8B8 

[0 0 5 8] ft, Jfti|l7KaTw^6 0t«±iCfc-5iS 
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[0 0 5 9] S 1 0T5£StlSt#ttS 1 6iCil* N 

^-f-^TTRS offi^Kig Ufc^^WWr u S£ * 
ft5 1 £ tt s l 8 K&^rtj|gi«g8 1 o ^iS*^JR«Bl- 
fcS^^IWrrSo HCKflifffi, »ft*3 8S:H 
£>«BBf - i: o T A«f t * o T«B8 £<£ 



10 v\ 

[0 0 6 0] Sft^ffilc&s^^tOipJSrttAfrW^ 
tt, *8#j3fr£*ifi 5 km/hKT) S*T*\ 

EATj&\ *Bi@K**5 2 0 0 0 r p mEAT*\ K^ff^? 

^-r s v^«H»5 o^^^riglfptjco^vv^^^ 

20 [ 0 0 6 1 ] S 1 8 1 0 ^BA^ffii-^^ 

« i ^a?i- 5 S*RJt 7 -f - 3/ ^ fH»* s ff it * 

[0 0 6 2] $ 2 OX^fcZtltcbZ&S I 4{cm&, 

trpv 6 sztyLxft^mm^j^G o%m» 

ti, ^0*^^n^7^S:»T"r5o to*, SI 6, S 
1 8&5^«:S 2 0xntt£titcWr&n§ 2 2 
^^fvTTRS^ficS^ti, S 2 4tdjt/LrTTRP 
V 6 8 £;t:7 LT^^^^ftfll« 64^ LT ^ttKffl 

i^^-v (B8tt) o 06^v^UE8tc±jeift^Sr 

[0 0 6 3] ft, -fiS 2 2&aofc££tt^-*ffi# 

40 "CS 1 6iC^o^X^AE$tL, S22 ; S2 4[C5itp 0 

[0 0 6 4] - ^ J: 5 rtJ»»B8 i 0 <Dbkmmz.\*9Z 
l ttlSI^B 4 0 ftXto 3fi(D«5SEKB^gt4(t LT^4 

®*» 7 4 srsett, +l 7 6 7 8 ) frbwmm 



n 

[oo6 5] mmtmmz-hox^ mpmmmm 

[0 0 6 6] ^^[cS^tD^^^ii^WfflJ^ir'X^^ 
^*«^^^tt*SS^rttj«Klt4 0, 4 2, 4 4 0Q& 

g8ft«*fflT w {cECTfcE $ ft* Bf TTRSL 
[0067] gff^SlT T R S LMTtmMi'^ t , ftfe 

Ki4o, 4 2, 4 4 t>%mk$n±k^m£rL, % 

[0 0 6 8] roapg(C*5V^Ttt®7^i-to<, 

U r <0$m<0 $ £ E G R C03l^^ff fcft 5 J^glT 1-*$ 
HC^««fl-7 4?5^ffi«Ui, #at 3 8tf># 

[0 0 6 9] &^X\ mfe^W&tkB^&^XEGRM 

'mmttZhzt, ms^-nn<, m%$x<D-m& 

EGRii»8 2&^LT«a«^(caSE$tt5 e 
Pi^«M7 4^i^LXldg$n5#m-i : 3 8 

*t 7 4 <DTSi^«A LTP^#W 7 4 £ 

[0 0 7 0] wOj:pfCLT, K»3;h/0\fc**KHC 
^fc!Rj»H-7 4^?>/K«U EGR«K8 2 8r#LT 

c$$m, K«» 7 4 <z>&flrc i o ot:*i«-cK*S 

[0 0 7 1 ] EGR««8 8 2t£tt*jBHC/£5J' 

SSftT^fcv^fcor-, egr«88 2teHtf &ft;r;: 
m2coo 2 -fe^iM o 2<otij*«:SiBjt^y ^f-c&s 

^tSr^i" 0 loT, g!2<7)O z 1?>t 1 0 2 0>£B## 
y-V§r^-r»&tt^ EGR«B8 2fcfflft&£#3g£ 

JjtiC, f§2<00 2 -fcyiM. 0 2\C{%?LX\&g±>V%;l$ 
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[0 0 7 2 ] JBi^r, miELfctt«E«KS:g*fci-5fc 

[0 0 7 3] £f\ S 1 0 0 t«IS 1 0 tfsj&iiNFlz: 

10 [0 0 7 4] S 1 0 0Tif££tl£<>:£&S 1 0 2 Kit 
^ *&»«?*]» Srff 5 o A#tt^tt^^«aeiiAttE 

S 1 0 4|£itA/?*>f ^ (7y^?^) TRTD& 

[0075] si 0 oxMmmm^te^tmmtsftz 

h%\t$ 10 6^x1^, WtaLfc^-r^TRTD^tt^ 
j^/E £>f£ T RTDASTC1L fc^^ljlfrT 6 Q - ^ 

20 B8fe»^b0f^«Fffi (#J£tf2 sec) a^ffijE«:*ih 

[0 0 7 6] SI 0 6tf^W ^fi^SOKicatTl^ 

(dt\ s 1 0 8izmA;xmi%mm%ft : >« mm^m 

[0 0 7 7] S 1 0 6T^-Y^TRTDOfiI^^T7t^f(S 
TRTDASTfcSLfcfcWWSfrSfcffttS 1 1 OK 
% 4 vTRTD <0f(S^ 5 iH 2 <^/jfr <7>filL TRTDL 
30 MTtC^L/c^^JBfr*fSo w<0»2CDgff^ffiTR 
TDLMTtt, ««1iiE»W^»»Sr^«>^iitT*!), 
#j;LJ3:2 0 s e cK»££ft$o SllO^^^TR 
ADO(f^^2C0^rSffiTRTDLMT^±, ffl^ S 

^ffijEjaBj^Ti^JBr^nstttts 1 0 8^^, ii 
[0 0 7 8] S I 1 0"C'^^^TRTDC0(I^^2£Of/r 

(»L<tt«attEifeW:$j£) VRTDLMTtttiRI- 
40 ^ c Sn2OT^^^fy7U m47u- 

•ft-h©si 8^?TofcS5ftffir*iillftra«<oto3ST 

[0 0 7 9] S 1 1 2 T'<ii V^Sgf^*S V R T D L M 
T U± t WW $ *15 i * »± fCils^fc^ A b 3 A HIE 
Srffb-f, S 1 1 4tdiIA/-x?WE^-f ^<0iSS:»2O@f 
Si08(cliA/Tffl*M»8:ff5a 
-IS 1 1 4<D*&ffi&gfc&B:S 1 1 0t^$n 
SOT, a«MiEtt?Tt?>iV\ C(0J:5^, S^MiE 
50 12 % teft^6>2 secgi8LT20se cgja-fS*"C 
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[0080] s 1 i 2 xmM^m^m^mtmw^n 

JhTffilEllSSfcNel (#];iff 1 0 0 0 r pm) 
^o«ftMiE«Ji:±ffilHite»N e2 (f^Rte* 2 0 0 0 r 
pm) *^^40WL, 5SSttSir#ttS 1 1 4 id 
ittf„ ail*&»miBST^ K/V[E)6«1 5 0 0 r p 
mlg id » $ ft -5 tf> T\ «BiiHiea^ t (Dim Id * V ^ 

[0081] s 1 1 6T»5e£*i*fc£tes 1 1 s\m 

(#iR«0°C) ;5>0«£MjEgJt±ffi*iBTw 
2 (IH^ttSOt) *«^^]»fU 

1 1 4idiStfc wtbtl^|«^SA^6T*So 
[0 0 3 2] S I 1 S -ClkmStlZ t £ S 1 2 0 fdii 

1 1 4tdii|>t*td, SSStlSt^flS 1 2 2{dji 

las i i 4 idattp 0 

[0 0 8 3] S 1 2 2T5£&*L5i:£«gc^TS 1 2 
4idil^ f t^S T C A T ^gfS ^fi T C A T R T D 
H (0Rtf9 0 0t) ^±^;H«U £Jl±^^ttt 

s 1 1 ± \z.m$$o zt%\rM%MjEm^m&&%m&t$ 
I o o 8 4 3 s 1 2 4 vmn^umm^^mtm 

fiP*?^ iKf4 0 ; 4 2, 4 4(D#?aWJ»SrfT5o 
L<tt, WgaL3hEACV24SrM&tTSlA^JISr 
»i:U ^id#oT»«Mfi&ift;U £*t$»& 

o r pm) ^^x^\^mm^mm\^^n± 

[0 0 8 5] «^T, 5t«-xli-<feK***RH Cji5c5^SrJBt 
Pffi £-£3 E G R$y»ldo^TKW1"£ 0 
[0 0 8 6] &&0EGRV\*SM£tlZ)&%tfAl$i& 

» id h o t ttaat5>tt^a * * s a\ sr^a* ^ 
[0087] zzx\ zo%mmzft&ms<D#%# 
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fc, EGRHff^dEGR*iE«S[KEGRNS:WHl 
U SfrfB^-f-hV^^^iEftifcirflftfiaEGRlfiEftft 

[0088] ut, ^Mfcrnm^m^fcy-i-Y^yt 

# jfcldffi& tfc#BB¥ 8-232720 4§-&»& fid^ 

[0089] iiod ^(omm%m^m^v 

10 Xh6 0 

[0 0 9 0] ®^*P< , ^^^figid^^WIIt^J 

3£-r§^-^1f-/N* ({UidOBS Vt^i") 
Id, LAFtyf9 8^th^*AA1-^ii^J« (Se 
If Tuning Regulator MOMJ&M'M^ BltSTRi:^ 
1") ^{i^So 

[0 0 9 1 ] o 2 t>tl 0 o^a*ttBSS«S 
Jt*IE:/P3>£ (igtdKCMDMiEir^r) ldA#£ 
20 ft, @Sffii<^llfd^i:Ta«^JtKCMDSr1iiEl- 

tt, S*t"5EGRMiEffSR>S:ifSr^tf«-SttiEff»:K 
tota l S**R»«it*d*3IS*LT^tLSr 

ffilEU I»MMtT c y l mk&bftZo 

[0 0 9 2] MjE$tbfe@»^»jtKCMDttiS 
J55»J»»STRjoi;0!P I D« ([llidP I Db& 

■f) idA#£ft, LAFiET^aa^t^sidjcurjijEE 

* 3/ h^&^ffii»^fttffi*»&P I DSI»fliJS:ffl^ 
T 7 ^ - hv< y ^ ttlEftft K L A F #5i« $ 

[0 0 9 3] roj;5td, «(t:*jgS;o!>$iJ»« (STR 
S<oa/t»J»«) Sr^^T^ffi^itKACT^i^ 

BitKCMD^-sc-r^ x o\mmftmmm\m&^% 

40 [0 0 9 4] Z<D]§j£M®^STR%m^7j-Vs< 
V ^^lEffiftK S T Rogmtdo^ra 1 1 $r#l!P, LT 
KM-f-Si:, 5iJt»J»*tt, STR^y (STR 
CONTROLLER) t iS^< 7 ^ - * HS«f («T f^7> 

MD (k) tWl (fttB2*Rlt) KACT(k) 
7>hffi^y(k) ) &STRn> h P-yldA^^tt, 
STRa>-hP»7tt»iffe:aSr^^T7^<-hV<^^1« 

je»*kstroo ^^ai-r5o sn^, str3>^p 

50 (S^^ 8^s/ Kk) SrSttiSo-C7^ 



(9) 
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[oo95] jyfrftwa, mmk<nmm&<D&m 

B8«B (2" l )/A (Z- 1 ) ©^S»^©#«*Sr* l fcioc 
t>Tgfc'<7*-fi e^p v (k) «\ ^3©i F- 

tt, m=U n = l, d = 3©®3\ BP*,, lft^T'3 
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[0 0 9 6] 

[fu] 

A (z" 1 ) =l+a i z"4 

[0 0 9 7] 

HR2] 

B (z- 1 ) =bo+b, z-H 

[0 0 9 8] 
[«3l 



0 T (k) = cfok),B s (z-',k), S(z-', k)] 



+ a, 



+ b, 



= [bo(k).r,(k). 



(k), s.ao. 



.s..,ao] 



= CboOO. r ,00- 



r »<V} 



r 3 (k),So(k)] 



[0 0 9 9] 



t T (k) = [uOO. 



* * I»4] 

. uCkurt+O.yOO. 



y(k-n+l) ] 



= [uOO, u(k-l), u(k~2), u(k-3), y(k) ] 



k)a>fc&£ 0 

( i ) & xmmAy ( j ) ( i , j ttig^filSrttp) 

[0 10 2] 0^3/ htt, ftft«)l-tt» 

KSTR(k) = 



30 



svXvfcftg&tiz* »5T, r(k) 

^<^& • Jl^aSSrft^-rs^ Vfir^i <m + n + d 

[0 10 3] 
[ft 5] 

£(10 =?a-i)+r(k-l)f(k-d)e' (k) 

[0 10 4] 7>f-hv<s/^liiE«»KSTR(k) £\ 

[0 10 5] 
[»6] 



KCMDQHT )- s aXyOO- r jXKSTRCk-l)- r 2 xKSTR(k~2)- r 3 xKSTR(k-3) 



[0 1 0 6] EJLk&fljgfc LT, EGR*|iE«»KEG 40 
RNtDjUlltd-o^TKWt-So ft, mt±IE*0*U31g 
A^ft{ct|*Ufc#IIB¥8 -2 3 2 7 2 0^iC!M 

[0 10 7] ^<DUtt©»J6^«5»*[5a8l£¥ 



<^E*itJ:t)*^6^flQACT) / V)yh%<$&k# 

[0 10 8] S^*oaSE*«:a-»*ttjE«iR8r* 

«OSSIE$aijE«ftSr KEGRMAPt»t5t, 
(1-KEGRMAP) 
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[0109] ®9mffimmz#^x&mm®&& 

\mBL±jE^mmmi:nmLxmtmm^mLxn 
<>xmm&mmKL±vm#x(o&ffi!$kfrtj: u 

[0 110] 01 2 7P-- ^-H^oTR 

[0111] 5fe-f S 2 0 0 "CBIBBllHfcftN e % «&FF*f 
Pb, *gEFa, E G R&tD^ !) 7 fLACT (37 
h±>-f 1 2 3 ^^fcti-fSS^iSat^VU^ 8 4 COggfit 

&) tet*%ffifr&&, s 2 o 2 \zm/vxmm®&mN e 

£ KftE;>J PbM^!)7h ft^ffi L CMD fc&gf-f 

[0112] f^T S 2 0 4 ^iiA/^Wlnl^N e t 

KSKEGRMAP^^ S 2 0 6fc^yT&£ttL 
fc££y 7 MACT^?T1^^:^MU SP*>, 
#Mj1^A-7*8 4 2*BH#LT^£>£ fcSrfliiBLT S 2 

0 8{Ci!^ ^Ufey7b^«LCMDSr@f^T 
PgfELCMDLL (»/hffi) tltmtZo 

[0113] s 2 o 8 "e^^^tt^T^sMWTT1'j;^v^> 
^JSf^ti^ir^ttS 2 l 0fcil^ N -ert?K«£EAPb 
^ftEPa ^OitPb/Pa *rft£ft*Lfc 
y 7 Vm^LCMDt^h^^y^MLXif^QC 

1 2«^ «ffil/^!J7 hLACT£P«01tPb 
/P a H^»-^7lf LT^fiQACT^* 

[oii4] m^x s 2 1 4 kji t 

aSWffilEflsSK E G RMA P £ 1 LT#fc« 

[0 115] 1 6ici|^ ®^$D<, 

BSWtifiQACT, QCMD©JtQACT/QCMD 
&*UTIE!ftaiW&*&5o 8^T, S2 l 8^i|A, 

S-f 5o i!3 ^^Of^^i-f'7Vu-^>- • 7 p- 
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• ht&<5o 

[0 116] »SfotSWt5t, S300K&^ 
TlE9feStfit* (01 2(0 S 2 16 {></)) £ 1 

ftKEGRNttSo Sgc^TS 3 0 2(Cii^ Jiffi Lfc 
^ii«£*^^H-5»«l«IE^®K EGRN^^ 

y^yyjKfam mm tz e mi i&toy 
>yy7<nMf$%^-fmmxh } o, mm^^yvseo 

RAMI 2 4 F^t^lxft btl&o ] J >¥'<y 7 7 IJIS^£> 
•C<0#^s#$^5o ^LX(g]12 CJoiOTl 3) 7 

-tmwmxhZo mhs mmitcm^mmmmm^< 
^y'immLtcm^^m^m^&A^^xomn 

[01l8]t^TS 30 6(-ii^ &$Lfc&ttP#ffl 

«WMIE«*KEGRN) Sr»^tti1- 0 fiP*>* 01 6K 

30 *«WMiE^gcKEGRNt1-5 0 

[0 119] B127D- - M-:fo^T, S 

2 o 7 hLACT^tfliUfsnstsaftm 
asEttfT^T^*^^, *«aat*t-*f-r$*j|si«*t 

«1E«»K E G R N ttJ»S:B#W r Ltc'&<D h 

&7£$nz>tc£>^ S 2 2 OSrJiTS 2 1 4EA(*^iiA/T 
]E»a»E* t »«a»*t-W1-5«JpH»«-ffliE«»K E 
GRNSrJUU-rSa -tf>#3\ S 2 i 6 ^]E5taSK*«: 
0IC, il 37D- • f-^r- hC0S 3 0 OTft^aSE* 

40 tt-5o 

[0 12 0] ^fc, S 2 0 8T*y 7 h^ffLCMD^ 
TKtlLCMDLLEJlTi:2|Ji]lfrS*i5t$ttS 2 2 21: 
51*. y 7 Ml^fgLCMDMfElfiSLCMDk-l 

[0121] r*ui, «maatSr*fti"5««^&iitT 

L^^««-»f7L)tK, y 7 h^ttLCMD^fC 

^y 7 hLACT{JB*,{c*^3i5>iv^i:d*f>, 
50 y^hMLCMD^TPW (HfS) LCMDLLK 
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5«k5t-Lfc 0 w^fiulaKi^-^Ktts S 2 0 6"CH!) 
7 h L A C T c 4 o tc z t %mm £ tiZ 3 rffbti 

[0 12 2l£fc x 5 7 hJg^filLCMD^TSfiLC 

*^Ri-«S 2 1 0X~<DQCMDffim&i> 
*fcftoTS2 1 6^ig»"C*#l!9^4i:-CiS[*^fi6i: 
fc3 c t^U ±fE^>*D<Wig«SS:*-.^K-f S-irtc 10 
J; 19, i»»TSEi:45S^tt4v\ TRIlcmd 

[0123] &^S 2 2 4 S#$jm«»E**i 

jE^KEGRMAPcD^^7°^^fI (S 2 0 4Tft 
89 &fttlIal^mfltKEGRMAPk-l i^g^^x £ 0 I 
^Ltt. 5 2 U 2T ; ^$nfcy 7 h^ffLCMD^T 

llffiEiTir^lSf^nsaeWfil-^v^tt, S 2 0 4T 
ftSStlS^S^aSE^MiEftSK E GRMA P tK 

£6, S 2 1 4«{:io^TSHW0 20 
4tffiIE^»KEGRNttiai Oi^LTcJ; 5^, 

^ t-ilM £ £ r t a* "C t , * ^ fctttB £ fa 

[0 12 5] Cfi0HJ6^«ii<:ff5gfitt±S^n<, 30 

EGRI§82^)K54Mi^ 
[0 12 6] ^i5i^ Hlg^«^#-5 3Sfl^*)o 40 

[0 12 7] W%¥&<o#m.%im-fZZk&x- 

8, 6 oo^r»gB^tD*a^^an5wt^«)oT 50 
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[0 12 8] 35fc % *M5)©lilff^Mi'J« 

[0 12 9] 3S«ltS:i««Sfc»aft<iRKS* 

[0 1 3 0] Hi 7H:^Si^^llS«#M 
^8;Sr^i-«IBB»fffiiaT-fc5 0 ffi, $2 0|I«« 

[0 13 1] ^lOHiScojgffitcSSKBtfflit-t-SjS 

*#7 4&lkgLfc, (Hi 8tt*OX V I I 1 -XV I 

1 i»9riBBir-fc-5o ^-v^<5 2t3M^^^ic 

» 1 (Dmmmm^m^ t mm^ mm 3 s k$s« l 

TIES m&it%i&mLX&M\mm*fZ>±*>frL 

[0132] %2<DmMmm\mz>ich<>x\$, 

[oi33]ii9 &z(Dwmm%ftmmm^m%w 
itmw<o% 3 <omm<Dmm%^i\ w%*£ 3 8 <z>n&± 

[0 13 4] ^8ft<Z5Hffi<o?gffitc«5gfii:tBa-f--5je 

-rai:*f:\ m^ss^rt^, town (±s^ 
[0135] Bsommmmim^h^xa, ^« 
iioxsfisnse K**t^)fi*36 5 H^±l*nsn, lot* 

[0 13 6] 0 2 Ofi^O?g|8^«SrtjjR«B8^»«i#- 
ftKII©»4<0|ltt©«(|gSr*i-, B4(cSBSl-T5, S 



(12) 
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[0137] ^4<ommmm\^"x\x 

[0 13 8] UT, WftfZhs jfcf S4 OOfcfc^T 

mm^mxvmu if&£ti6^&s4 o 2ici§ 

t£SH«&#, S 4 0 4fci8A/?7 7^FTRP vcotf 10 
3/ h £ l ic-tr * h U S 4 0 6iCsi^ TRPV6 8& 

[0 13 9] iJcIsl^yP^y^— ^I^V^TtS 4 0 
0 TWae£^6 t 4 0 2 itit}'BM»i%tm 

Tou t *rSf >h ingg^iAif t c N mE<oy^^y^ 

t^SafiSTo u tSrWtfclL, S 4 04il|K'7 7 
[0140] £0*5^ 77/FTRP V£)tf y h£ 

[0 14 1] %\Zilk®Vkfe<K>'7v ?7 &&mz#^X, 
S 4 0 0tlS^l§^aS4 0 8^iiAyTWfB^7 

£tl%t%te$4 1 0 {^itAyt:{ii^»WltftT o u t 

WM-Sirro u tfj: s «§8fe»WF, ^Jlttft 30 
CfJ77^FTRPV©lfy h^lfciry hSiiT^b 
«S«iT out ^*S«SrS5|c-f §o 

[014218KS412 ^iiA/X^ldb LitHm^H 
PaHXTou tSrffiTou t LMTirittStU 
Kia^MflSTtS. r^X, Tou tLMTH $m 

[0 14 3] 1P*>, S4(0|l1fiO®Jg^^Ttt, t£l 

[0 14 4] -rx\ JfWya-A 
fi) WHSLfc^7 * t LXtB^JB»«StfiT o u 
t<DS8Hg£Tou t&fliofcOtt, tB^gfWiT 
ou tttS5A2«fl a-Afc^LW 
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t Sr«E-f^tffiV\ 

[0 14 5] ±(K«To u t LMTI1 AftWCl 

7 4 <0K»fig;tK <t*?JrflC«)l-ttK*«-7 4 0 
K«tSfiEi»*tJ7 4<0ga^J:t)R5eSitS o rtt 

[0 14 6] S4 1 2-C5Jt$ft5i:3\ ftS-fttttS 

i (Dmmmmt mm^mx^m u ®£ t s 

S4 0 6tCaiA>TTRPV6 8Sr^->- (BBS) t (Kfc 
[0 14 7] 1;^ S 4 0 8tM^M^IlS4 1 

8{^!A/TTRPV6 8 ^^-7 i-Z>t&fc s s 

4 12, S414, S4 16©^ftoT:M'^l6^ 
m % S4 18Cl^TRPV6 8»7 (Bfj«) T 
[0 14 8] l4(OfW«i:E^0< > 5R»#7 

[0 14 9] fSi, ^4(D^te^ffiiC^^T, ttlffiLfc 

iPiiTo u t lmth %mmw<v&& (mm&myk 

[0150] JE^tt, Hi^E^MtST o u t 

^ zt%{zm^xMmmmmm%Lxi>^\ js 

[0 15 1] JEJctt, i(83RiSltft©38BliSrfflv>-t*S 

[0 15 2] ±ELfcJ:9C »l3iV^L»4<0^»© 
f4 0., 4 2 ? 4 4 0T««-*3V^«i-St^tw, 8d 



(13) 
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!E#lft.& 5 4 TSfifc^Tffi&SMaB 3 8 fcStf^St-r 

B^fjgf^BBTTRS LMT, To u t LMTfflfB 

6 4, |iyi/;>f ECU 8 6, ^47 

ft~^Sl0^f)S24 x B207P--f 
•y— Y<DS 4 0 0^bS4 2 0) N itfBWt^SlteJR 

* Lfe*J»*^irK«St-aa£S^5 £ G k^j£ 
aSW^^S 4, ECU 8 6, Hl27P—ft"h 
COS 2 0 OfrbS 2 2 4, |137D— ft^h^S 

3 0 0HS 3 0 6) mzitftimm<ow%mtmm 

GRiiSS 8 2 tftta»iS^^6)8ftfBK#¥St- 

£5ffiE^*>'*rt<03gffl7 2tCj3PT^«1-5*D<« 
[0 15 3] ME#«»3 8tt, Sfffa5>«^5 4 

[0154] M£#ft&5 4 tWffi/<yi/^6 0 £ 
[0 15 5] ifefc, MEtt4JtSR4 0, 4 2.. 4 4 0J& 30 
(*ia-fe>-^9 6) Srttft, tfJEBf50MfHi^ itu 

[oi5 6] fh&wntfxxv *-MzMm-tz 

(ECU86, |207n^'ft-F^)S40 
2, S410, S4 12) S:8H fittfE0f^«BBBttv fltr 

[0157] tdiart«»B8©*&»«f-jS^i*»i» 
D-'ft-h©siooHsi26) Srtr 5 *a < « 

fflBRJfc KACTtl Jfc KCMD £ 3 K 

K/<y^tljE«ttKSTRSraEHJ-r57W" K 50 
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/^^*jEft»Jtffi#& (STR) , *5iUf«ftfa7^- 

W«#tMlE3M£ (Tcy 1) fjtjfEE G R^ 

SttfflE E G R£frl$K E G RffilEflHSK EGRN^I 

#FE7 ^ - y £ «JlE#tfcK S T R «E E G RfluE 
ff#KEGRNtcS-^VNTWIEa8»'ttWSS1SiE't5*P 

[ouo]^ ±Ei^^-c mmmmsv^ (# 
[oi fi i] &%#mwL±t>Mmhir, im^x* 

[0 16 2] 

Il:l±, EGRiiKSrJt»Wg<-t-5r:i:^-C^, 
S:fS!ft^i-^rt36s-e#<5t*lc:, EGRjIi8&Jfc«tt 
® < -t 5 - #T?£ 6 r. i: tt, ^ftfc'ttKtf »*Lfc f<0 

[0163] m*3S2 3S^fcoTtt, 

[0 16 4] If*lS3lI{^fcoT^, A^ytOnfM^ 

[0 16 5] i83fc*4 5K:fco-ctt, *KUS5>©ffi#Ib 
[0 16 6] »*S5JSl;:*>oT«, **&##0>»tf» 
[0 16 7] »*«6«tcfcoTH:, ttK»RS:#J«(c 
[0 16 8] §f*lj|7igiCfcoTtt, S«SJtSr@«tt^ 
[0 16 9] 



(H) 



Fl 0-1 5 3 1 1 2 



25 

mi) z<D%mm&ftimm»%#<\:&mi:£# 

[0 2] 01(01 I-l HS»ffl5H-Cfc§o 

[13] ^iSK^OSJjS^yh^ffjWSr^l-^us/ 

[04] 0iS«0ttffrS:^1-:7P- * ^■v-hTfe 

[15] H4 7n—^*-h<D&STi£fflt5#ftS 

[17] B 1 KlOi W t ©»f H C^©ft»Sl^ 

£/WtIi£lT*&6 0 

ll 9 ] mi KB<0ttKS«^g^bffiit»Jffli3r^'r7 

[ill] 110 <Oigj£#J»S©PttS:^i-^D y $ 1 
[Hi 2] 0lSi©EGR (»HC^»W) 
[113] I127P- • h£01^7>-^> • y 

[ii4] ii 37P-'ft^F«itffl^ayy 
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[116] 1L3 7D— f-y-hcO^T*^^ 
[117] r^PJt^5«a^^m^^E<0^ 

hz><> 

[118] 117 <DX V I I 1 -XV I I I |ft»fffi0T 

[an] ^mmm%mmmmmitmm% 
[120] z.<Dmw\m%nmmmw%mt&w<Dm 

1 2 K«S 

3 8 (UMctS) 

4 0, 4 2, 4 4 mmmm 

5 2 f - -V 
20 5 4 

5 6 

5 8 #ftf§8H'<^:/ 

6 0 

6 4 /</l^»«« 

7 4 w**m 

7 6 ?L 

8 2 EGRilgg 

8 4 #aa»^uy 

8 6 fflW^^j/h 



[11] 



[12] 




76(78) 



[115] 
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to 
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S22 



S24 



( £XtT ) 
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^ 4Q 

i 30 
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-20 0 20 40 60 SO tOO 
TW (*C) 



ims] 



ft&W/T EGR •(tt»HC^~5? i E-P) 



at 



en 



82. L^: 



TIT" 

• . • ——74 



[136] 



[07] 



(16) 



fcHPFi o-i 5 3ii 



[H9] 



[Hi 2] 



RTD (PIRE)$Jfcl 



.S100 
S106 
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